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Abstract 
The purpose of this research is to develop a new affordable and sustainable green home which focusing on 
affordability of young generation to have their own house in early age of working. When housing affordability is 
measured by rent-income ratios based on annual income, affordability must be correlated with income. Moreover, 
housing will appear to be less affordable for the very young and very old; it will appear to be more affordable to 
households at the peak of their lifetime income profiles [1] (Quigley J.M & Raphael. S (2004). In addition with the 
nation’s need to fulfill the people housing needs, green sustainable living is also of importance to the government. 
With global concern on the environment and sustaining the world resources for the future generations, Malaysia has 
also embarked on initiatives for sustainable development. Green house is one of the best doable efforts that could be 
taken up for the cause. Incorporating rain-water harvesting system in the housing development is what this research is 
focusing on. This research then appraises the costing of materials for commercial housing development as possible 
avenue for cost reduction in the house price. Another element is the management of materials at construction site. It is 
hoped that out of this research a Commercially Affordable Sustainable House (CASH) module could be developed 
and later implemented for meeting the country’s housing needs and becoming an environmentally responsible 
country at the same time.  
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1. Introduction 
Housing is one of the most important elements in household portfolios and budgets (Edward L. Get al 
2005) [2]. In Malaysia, the government has again given its focus on the development of 78,000 affordable 
houses and RM500 million funds to recover housing projects [3] (Kerajaan Malaysia 2010a). Among 
them is increase in the supply of low cost house units for purchase, the recovery of abandoned housing 
projects. In addition, the recent "My First Home Scheme" programme in which the younger generation 
earning less than RM3,000 per month, can obtain 100 percent financing from selected financial 
institutions for houses costing between RM100,000 and RM220,000 with a repayment period of 30 years 
[3] (Kerajaan Malaysia 2010a). 
 
Malaysian Government has identified housing as basic human needs and one of the important 
components in urban economy. In the recent 10th Malaysian Plan, the government has again given its 
focus on the development of 78,000 affordable houses and RM500 million funds to recover housing 
projects [3] (Kerajaan Malaysia. 2010a). While in the 2010 Budget Speech, Datuk Seri Najib Razak, the 
Prime Minister and also Finance Minister of Malaysia has emphasised on the efforts to increase home 
ownership among the people [4] Kerajaan Malaysia.(2010b).  
 
While numerous guiding principles and policies held and implemented to protect the low-income group 
so that they could afford to own house, the ability to own houses among those middle income was not 
given enough attention. The rapid development in many big towns in Malaysia particularly in Kuala 
Lumpur and Selangor state has caused the property market price to increase drastically as shown in the 
statistics issued by the Ministry of Housing and Local Government of Malaysia.  
 
  
2. Affordable Housing  
 
The term housing affordability has been used to summarize the difficulties individual households face in 
accessing descent or adequate housing [5]. The increase reflects rising housing quality and construction 
costs and reflects the increasing difficulty of obtaining regulatory approval for building new homes [2]. 
Development impact fees may create more housing opportunities for lower-income households within 
suburban Gregory. B, Keith. I , (2006). C. Tsuriel Somerville (1999) found that housing starts are quite 
cost elastic; construction costs are endogenous in the new housing supply function, and the cost shares of 
material and labor in the structure of new residences. Whereas, in Cost Management as a long serving 
discipline throughout the life cycle of developments is an inescapable requirement for effective and 
efficient procurement process. Cost management is influenced by several factors, which includes 
organisational arrangements or procurement systems, land, financing, the environment etc. However, cost 
management has focused mainly on commercial and social development and infrastructure of major cost 
significance through formal systems and procedures [6]. Cost management functions is to monitor costs 
and initiate corrective action to keep the costs within budget or acceptable limits. This is the main 
management imperative. Another major tool for cost management is value management, which is a cost 
control technique for ensuring completion at the most economic cost without loss of quality. The 
technique requires a systematic review of each element of the project and every item of equipment within 
the project, questioning purpose and cost in order to identify savings. This research aims to remove 
unnecessary content or over specification from the housing project and propose a framework provides a 
suitable checklist for the cost management of commercial affordable sustainable house in both formal and 
informal housing sector of the economy. 
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While there have been studies reporting the PIR in urban China, for example, Hou’s (1996) study on all 
urban areas in the country in 1994 and Liu’s (1998) study of Beijing, Shanghai, Tianjin and the nation in 
1995, the present work is the first attempt to construct a time series of PIR. This allows us to gauge the 
change in housing affordability in urban Malaysia in light of the changing institutional and economic 
contexts. Air Asia is to be seen as a strategic approach can be possibly adopted in solving this problem. 
Traditionally, airline concept is based on the assumption that airline traffic grows in line with the 
economy and that cutting prices will only lead to a decrease in revenues and similar with housing 
industry. High price of commodity housing is the demand for high profits by developers. Air Asia is one 
of the businesses that have successfully adopted cost and leadership through operational effectiveness 
efficiency. Through Air Asia philosophy of ‘Now Everyone Can Fly”, I t sparked a revolution in air travel 
with more and more people around the region choosing Air Asia as their preferred choice of transport. 
The concept of Air Asia is based on the belief that demands for short-haul air transport is price flexible. 
That means, if prices for flight are being reduced, more people will fly. Same goes it price for homes are 
being reduced, more people will own a house. 
 
3. Sustainable Housing Element   
 
An addition with the nation’s need to fulfill the people housing needs, green sustainable living is also of 
importance to the government. neighborhood green space at the immediate vicinity of houses has a 
significant impact on house prices even after controlling for spatial autocorrelation [7]. With global 
concern on the environment and sustaining the world resources for the future generations, Malaysia has 
also embarked on initiatives for sustainable development. Green house is one of the best doable efforts 
that could be taken up for the cause. Incorporating rain-water harvesting system in the housing 
development is what this research is focusing on. It has been reported that rainwater harvesting can 
promote significant water saving in residences in different countries. In Germany, a study performed by 
[8] Herrmann and Schmida (1999) showed that the potential of potable water saving in a house might 
vary from 30% to 60%, depending on the demand and roof area. In Australia, [9] analyzed 27 houses in 
Newcastle and concluded that rainwater usage would promote potable water saving of 60%. In Brazil, a 
study performed by Ghisi et al. 2006 showed the potential water saving by using water harvesting in 62 
cities ranges from 34% to 92%, with an average potential for potable saving of 69%. Rainwater 
harvesting is a technology used for collecting and storing rainwater from rooftops, land surfaces, road 
surfaces or rock catchments using simple techniques such as pots, tanks and cistern as well as more 
complex techniques such as underground check dams [10]. Harvested rainwater is a renewable source of 
clean water that is ideal for domestic and landscape uses. Water harvesting systems provide flexible 
solutions that can effectively meet the needs of new and existing, as well as of small and large sites. 
Using a water harvesting system is an ongoing process that can be developed over time. The greater 
attraction of a rainwater harvesting system is the low cost, accessibility and easy maintenance at the 
household level.The incorporation of rain-water harvesting system will be considered for existing 
commercial house design commonly found in Malaysia. Modification at a minimum with optimal costs 
will be attempted.  
 
Thus, with the aim of CASH, price is determined through usage of PIR, with incorporation of rain-water 
harvesting. While costing of materials and materials management are two aspects that will be evaluated 
for possible contributions towards meeting the best possible affordable house price with the incorporation 
of green living features, i.e. rain-water harvesting. 
 
 
4. Objective  
 
469A.R. Musa et al. / Procedia Engineering 20 (2011) 466 – 4734 A.R.Musa,N.M.Tawil,S.M.Sood,A.I.Che-Ani, N.Hamzah ,H.Basri, Procedia Engineering 00 (2011) 000–000 
The purpose of this research is to develop a new affordable and sustainable green home which focusing 
on affordability of young generation to have their own house in early age of working. When housing 
affordability is measured by rent-income ratios based on annual income, affordability must be correlated 
with income. Moreover, housing will appear to be less affordable for the very young and very old; it will 
appear to be more affordable to households at the peak of their lifetime income profiles [1] (Quigley J.M 
& Raphael. S (2004). Malaysia’s residents, government officers and academics alike are very much 
concerned about the high price of commercial housing in the city, which is considered beyond the reach 
of the average citizen. Residential property market in Malaysia has experienced significant price 
expansion over the past fifteen years with prices, at several states, expanded at higher rates. As economic 
theory explained, house price movements are inherent with the regional economics and regional 
demographics such as income, cost of capital, stock prices and population change [11] (Zainal, 2008). 
The research analyses to what extent the high housing price has led to low levels of housing affordability 
in the period 2000-2010. The price-to-income ratio is used to measure housing affordability. Panel data 
estimation techniques has been used  to control for unobservable heterogeneity and potential 
endogeneities, in estimating the effects of different types of impact fees on multifamily housing 
construction [12] (Gregory. B, Keith. I , 2006).  
 
 
 
 
Figure 1 : The Ishikawa diagram below shows the fundamentals that will be looked into in this research. 
 
 
5. Framework  
 
The observation, interviews and survey is used in the collecting data method. Data mining with individual 
and group interviews in this research are considered as a convenient way to collect data. This method 
allows each person to respond to question, then asking questions, exchanging comments according to 
his/her experiences and points of view. The interviews and survey used the form of questionnaire. In this 
research exploring existing cost data is needed to formulate financial for Housing construction. Thus, the 
approval and the collaboration with local authority is very important. 
 
The first part of this research is to collect data regarding to the critical construction process in housing 
project management and factors influencing the house price in Langat District. The survey will used to 
collect data on house price and household income to get the price to income ratio, this data mining will 
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involve INSPEN, MHLA and stakeholder, Second part of the collecting data method is using interview to 
define categories of factors with the developers and CIDB. By using this technique, the researcher could 
identify the main aspects, categories, indicators, and parameters to develop simulation on costing of 
construction for affordable sustainable housing scheme and housing price index for the university 
township. 
 
This data collection process that will involve many parties including: 
 
1. Stakeholder  
2. Local Authority 
3. CIDB 
4. INSPEN 
5. MHLA 
6. Ministry of Housing 
 
Second part of this research is to identifying factors to reduce cost by analyze unnecessary content or over 
specification from the housing project and propose a framework provides a suitable checklist for the cost 
management of commercial affordable sustainable house in both formal and informal housing sector of 
the economy. One of this work aims to present a mathematical programming approach to solve imprecise 
housing cost  problems with fuzzy goal and fuzzy cost coefficients. It will designed to minimize total 
project costs with reference to direct costs, indirect costs, contractual penalty costs, duration of activities 
and the constraint of available budget. Few models for costing and housing analysis such as hedonic 
models, fuzzy programming will be use to develop CASH. 
 
Third part of this research is to identify the best system and design of rainwater harvesting-system by 
using literature review method. This stage will explore the existing house and proposes house design that 
is suitable for incorporating in rainwater-harvesting system. Towards the end, with the integrated an 
architect, QS, Property Finance, Finance, BS, GBI, Project Management,  this research will identifying 
new construction and material system, new management tool, new system of unburden CASH and factors 
to reduce overall cost for Commercial Housing Affordable Sustainable Housing.  
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Figure 2 : Framework 
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5. Conclusion 
 
The concern of this research is to design towards the development of critical construction processes in 
housing project management for developing affordable and sustainable housing scheme.  it is well known 
in Malaysia the difficulty in ownership of  housing especially for middle income category.  Thus, this 
research is useful to help housing construction in determining which element that can help in reducing the 
price of new houses. Furthermore, green element if beeing introduce, may give significant effect in long 
run of life span and life cycle of the building. Researcher of this group will try to formulate the best 
solution in order to help middle income buyers for nation development. 
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